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Beaujean A et al, "Integration and expression of Sorghum C4 phosphoenolpyruvate 
carboxylase and chloroplastic NADP+-malate dehydrogenase separately or together in 
C3 potato plants", Plant Science, 2001, 160:1199-1210 

whole of document 

i 

Gallardo F et al, "Monocotyledonous C4 NADP+-malate dehydrogenase is efficiently 
synthesized, targeted to chloroplasts and processed to an active form in transgenic 
plants of the C3 dicotyledon tobacco", Planta, 1995, 197:324-332 
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WO 2000/073475 Al (Pioneer Hi-Bred International) 7 December 2000 
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"O" document referring to an oral disclosure, use, exhibition 
or other means 
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"X" document of particular relevance; the claimed invention cannot be considered novel 

or cannot be considered to involve an inventive step when the document is taken 

alone 

"Y" document of particular relevance; the claimed invention cannot be considered to 
involve an inventive step when the document is combined with one or more other 
such documents, such combination being obvious to a person skilled in the art 
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Samac DA et al, "Plant improvement for tolerance to aluminum in acid soils - a 
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see pages 202-203 

US 2004/1 1 6682 Al (Cheikh et al) 1 7 June 2004 
whole of document 
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Experimental Botany, 2001, 52(362): 1785-1803 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following 
reasons: 

1. [^j .Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Qjj Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international- search can be carried out, specifically: 



3. [^] Claims Nos.: 

because they are dependent claims and arc not drafted in accordance with the second and third sentences of Rule' 6.4(a) 
Box No. ELT Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
See supplemental sheet. 



j | ~~1 As all.required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. ' s 

2 t I I As all searchable claims could be searched without effort justifying an additional fee, mis Authority did not invite 
payment of any additional fee. 

3 j I As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos,: 



4 x No required additional search fees were timely paid by the applicant. . Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 9, 10, 18, 19 as requested by the 
Applicant 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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Supplemental Box 

(To be used when the space in any of Boxes I to VIII is not sufficient) _ 

Continuation of Box No HI: Observations where unity of invention is lacking. 

The problem addressed by the current application is the modification of organic acid biosynthesis in plants. The 
solution is provided through the use of polypeptides involved in the organic acid biosynthesis, and their encoding 
polynucleotides, from clover (Trifolium), medic (Medicago), ryegrass (Lolium) or fescue (Fesiuca), specifically 
polypeptides and their encoding polynucleotides from white clover (Trifolium repens) and perennial ryegrass (Lolium 
perenne). These polypeptides have been placed into three broad groupings by the Applicant: malate dehydrogenases 
(MDH), citrate synthases (CS) and phosphenol pyruvate carboxylases (PEPC). 

The general concept underlying the application appears to reside in enzymes involved in organic acid biosynthesis. 
However the enzymes involved in the organic acid biosynthetic pathway through the tricarboxylic acid cycle (TCA) 
are known in the prior art, as has been admitted by the Applicant page 2 lines 18 to 22 of the specification. Therefore 
the involvement of the enzymes in organic acid biosynthesis cannot be considered a. special technical feature. The 
enzymes themselves may be from clover, medic, ryegrass or fescue, with the specifically disclosed sequences being 
from either from white clover or perennial ryegrass. However the species of origin can only constitute a special 
technical feature if the species of origin makes a contribution over the prior art. There is nothing in the application to 
indicate that isolation of peptides from white clover makes an inventive contribution over the prior art, therefore the 
species of origin cannot be considered a special technical feature. 

Since there is no obvious special technical feature, it is appropriate to use the Markush approach to analyse the 
application for unity of invention. 

(A) The common property is the involvement of the enzymes in the organic acid biosynthesis in plants. 

(B) (1) There is no common structure that is a significant structural element shared by all the polypeptides. A 
significant structural element is one that forms the contribution of the polypeptides over the prior art, and is 
disclosed in the application. 

(B) (2) There is no single recognised class of compounds embracing all the polypeptides, as the polypeptides 
belong to different classes of proteins, ie. MDH, CS and PEPC, each carrying out different biological 
functions. 

Unity of invention is therefore lacking in the application. 

The Applicant has placed the enzymes into three groups: MDH, CS and PEPC. Each of these groups needs to be 
analysed to determine if there is unity within the Applicant's groupings. Taking MDH, this group of enzymes is known 
in the prior art, as has been admitted by the Applicant at page 2 lines 1 8 to 22 of the specification. As this is a known 
grouping, Markush practice again needs to be applied to determine if unity exists. 

(A) The common property is the involvement of the MDHs in the reversible conversion of malate to 
oxaioacetate. 

(B) (1) There is no common structure that is a significant structural element shared by all the MDH enzymes 
that has been disclosed in the specification. 

(B) (2) There is no single recognised class embracing all MDHs, the recognised class being one where there is 
an expectation that all members of the class will behave in the same way in the context of the claimed 
invention. According to* the application in the paragraph bridging pages 2 and 3, MADH is important in 
several metabolic pathways and plants contain multiple forms that differ in coenzyme specificity and 
subcellular location. The diversity of function of MDHs is also reflected in that there are multiple enzyme 
classification (EC) numbers into which the enzymes are placed according to function, the numbers being 
1.1.1.37, 1.1.1.38, 1.1.1.39, 1.1.1.40, 1.1.1.82 and 1.1.1.83. 
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Supplemental Box 

(To be used when the space in any of Boxes I to VIII is not sufficient) 



Continuation of Box No IQ: Observations where unity of invention is lacking. 

Unity in the Applicants grouping of MDH enzymes is therefore lacking. Each polypeptide sequence within the 
Applicant's MDH grouping is considered to be a separate invention. Similarly with PEPC each polypeptide sequence 
is considered a separate invention as no significant structural element has been identified in the application, and there 
is no single recognised class embracing all PEPCs - the application states at page 3 lines 4 to 10 that PEPCs are widely 
distributed through most plant tissues filling various physiological roles, and these enzymes have different EC 
numbers depending on their coenzymes, the EC numbers being 4.1.1.31, 4.1.1.32, 4.1.1.49.' The CS group is 
considered to be a single group for the purposes of unity, there being only one class embracing all CS enzymes. 

The application is therefore considered to be to 37 separate inventions. The 37 separate inventions are: 
L citrate synthases (CS) 

2 to 37. each separate polypeptide sequence of the Applicant's groupings MDH and PEPC (ie. each polypeptide 
of SEQ IDs 22, 31, 35, 37, 39, 41, 45, 47, 1 12, 114, 1 16, 184, 186, 188, 190, 198, 200, 202, 204, 206, 219, 
253, 272, 277, 289, 294, 297, 303, 307, 309, 311, 316, 320, 324, 326 and 348 is a separate invention). 

The Applicant requested the search be limited to claims 9, 10, 18 and 19. Claims 9 and 10 are directed to a construct 
comprising sequences encoding MDH, PEPC and optionally CS. Claims 18 and 19 are directed to a method of 
modifying organic acid synthesis by transforming a plant with sequences encoding MDH, PEPC and optionally CS. 
Both a construct comprising sequences encoding MDH and PEPC and a plant transformed with such a construct are 
disclosed in: 

Beaujean A et al, "Integration and expression of Sorghum C4 phosphoenolpyruvate carboxylase and 
chloroplastic NADP+-malate dehydrogenase separately or together in C3 potato plants", Plant Science, 2001, 
160:1199-1210 
Hence these claims lack unity, a posteriori. 
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This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the 
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars 
which are merely given for the purpose of information. 
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